Structural characterization of a putative diguanylate cyclase conserved in hyperthermophiles.
C-di-GMP, bis-(3'-5')-cyclic dimeric guanosine monophosphate, is a key signaling molecule that regulates many important physiological processes in bacteria. C-di-GMP is synthesized by diguanylate cyclase (DGC) containing the homodimeric GGDEF domain. There are many uncharacterized hypothetical proteins annotated as a putative DGC in bacteria including hyperthermophiles; however, their structures still remain unexplored. Here, we solved the crystal structure of the GGDEF-like domain of Tm0107 protein from Thermotoga maritima at a resolution of 2.1 Å, which shares sequence similarities with DGC proteins in other bacteria. Tm0107 consists of an N-terminal coiled-coil and C-terminal GGDEF-like domain. We showed that the GGDEF-like domain of Tm0107 exists as monomer in solution and is structurally similar to other GGDEF domains. Two zinc ions are coordinated at the interface between two Tm0107 monomers. Based on our measurements of the Stokes radii of Tm0107 by analytical gel filtration, we propose a dimer model of Tm0107 containing both the N-terminal coiled coil and C-terminal GGDEF-like domains. Based on the model, Tm0107 forms a homodimer in a manner different compared to other structurally characterized DGC proteins. These results provide useful structural information about putative DGC proteins containing protein sequences similar to that of Tm0107, which is widely conserved in hyperthermophiles.